Previous studies have shown that attentional bias modification (ABM) is effective in reducing negative attentional biases. However, the mechanisms underlying how ABM effectively reduces negative attentional biases are still unclear. In the present study, we conducted an ABM procedure that included a 3-day training session with a sample of nonclinical participants (N ϭ 40) to investigate the effect of ABM on emotional and nonemotional attentional biases. Participants completed a modified dot-probe task with 2 different instructions (explicit or standard) during the training; their attentional biases were tested before and after the training. Only participants trained with explicit instructions showed a reduction in negative attentional biases in dot-probe task and an improvement in attentional disengagement from negative stimuli in gap-overlap task. On the other hand, attention toward nonemotional stimuli was only marginally improved by training with both explicit and standard instructions. These results indicate that explicit instructions may promote ABM training.
Studies assessing emotional disorders, such as depression and anxiety, have shown a tendency for people in a negative mood to selectively process negative information (Mathews, Mackintosh, & Fulcher, 1997; Peckham, McHugh, & Otto, 2010) . Such biased information processing is generally referred to as a negative cognitive bias, which plays an important role in the maintenance and development of emotional disorders.
Recent studies have suggested that negative attentional biases are key cognitive factors contributing to depression and anxiety disorders (Koster, De Lissnyder, Derakshan, & De Raedt, 2011; Ouimet, Gawronski, & Dozois, 2009) . In cognitive models of depression and anxiety, selective allocation of attentional resources to negative information leads to negative interpretation of stimuli or processing of negative aspects of self-image, and disables inhibition of negative thoughts and disengagement from them (e.g., Beck, 1967; Rapee & Heimberg, 1997) . Some previous results have indicated that individual differences in negative attentional biases predict future increases in depression and other negative moods (Beevers & Carver, 2003; Ellenbogen, Schwartzman, Stewart, & Walker, 2006; Johnson, 2009; MacLeod & Hagan, 1992; Sanchez, Vazquez, Marker, LeMoult, & Joorman, 2013) , and provide evidence for a link between negative information processing biases and emotional disturbances. In addition, in more recent studies, attentional bias was often found in the disengagement of attention (Fox, Russo, Bowles, & Dutton, 2001; Koster, De Raedt, Goeleven, Franck, & Crombez, 2005; Moriya & Tanno, 2011) among three components of attentional orienting: engagement, shifting, and disengagement (Posner, Inhoff, Friedrich, & Cohen, 1987) . On the basis of these findings, some recent models of attentional bias regard the impairment of attentional disengagement as especially important for the maintenance of negative mood (Cisler & Koster, 2010; Koster et al., 2011) .
This raises the question of whether it is possible to train individuals not to attend to negative information. The attentional bias modification (ABM) procedure was developed to retrain negative attentional biases. MacLeod, Rutherford, Campbell, Ebsworthy, and Holker (2002) developed an attentional retraining task, which was a modified version of a dot-probe task, to promote disengaging attention from negative stimuli. In their task, participants were instructed to respond to a target stimulus, which was preceded by a pair of threatening and neutral words. In one group, targets always appeared in the location of the preceding negative words, while in the other group, targets were in the opposite location of the negative words. In this way, participants in the former group were trained to attend toward negative stimuli, and participants in the latter group were trained to disengage from negative stimuli. MacLeod et al. (2002) observed different emotional responses to experimentally induced stress between these two groups; participants in the attend-negative group reported more distress than those in the disengage-negative group. In line with these results, studies utilizing similar training procedures have suggested that facilitating attentional avoidance from negative stimuli could decrease negative emotions (e.g., Amir, Beard, Burns, & Bomyea, 2009; Schmidt, Richey, Buckner, & Timpano, 2009; Wells & Beevers, 2010) . Recently, some meta-analytic reviews suggested that ABM effects are beneficial for the future therapeutic treatment of emotional problems such as anxiety or depression (Bar-Haim, 2010; Hakamata et al., 2010; Hallion & Ruscio, 2011) .
Although evidence suggests that ABM has the potential for being an effective cognitive treatment for emotional disturbances, it is still unclear what mechanisms help ABM to successfully reduce negative emotions. Thus, in the present study we examined how ABM procedures affect attentional functioning by addressing three major limitations in the existing literature. First, it is still unclear whether ABM actually improves attentional disengagement from negative stimuli. Previous studies have assessed several forms of outcome measures for determining how ABM influences negative emotions including stress reactivity (MacLeod et al., 2002) , symptoms of anxiety (Amir, Beard, Burns, & Bomyea, 2009) , and depression (Baert, De Raedt, Schacht, & Koster, 2010) . However, improvements in attentional functioning have only been measured with a dot-probe task in most past studies. This limited evidence regarding cognitive alterations caused by ABM indicates that the mechanisms underlying ABM are unclear because the dot-probe task cannot differentiate between attentional engagement and disengagement (Fox et al., 2001; Koster et al., 2005) . As discussed in Hertel and Mathews (2011) , ABM may have a transfer effect; in other words, the effect of ABM may be observed not only during the specific task used for training (i.e., dot-probe task; MacLeod, Mathews, & Tata, 1986 ) but also on other attentional tasks. For example, if individuals were trained to efficiently disengage attention from negative stimuli through a modified dotprobe task, improvement could be observed in other visuospatial tasks, such as gap-overlap task (Fischer & Weber, 1993; Moriya & Tanno, 2011) , which can be thought of as a specialized measure of attentional disengagement from negative stimuli. As ABM is assumed to help individuals allocate less attentional resource to negative stimuli, individuals with ABM training should be better able to disengage attention from negative stimuli.
Second, it is possible that the ABM procedure improves attentional processing of nonemotional information. Moriya and Tanno (2009) tried to investigate the relationship between negative affect and nonemotional attentional function, with the attentional network test (ANT; Fan, McCandliss, Sommer, Raz, & Posner, 2002) . The ANT can measure the efficiency of three types of attentional functioning: alerting, orienting, and executive attention. Alerting is the ability to maintain a state of response sensitivity to an incoming target. Orienting includes attentional engagement, shifting, and disengagement, which are often tested in spatial cueing tasks. Executive attention is the function used to monitor and resolve cognitive conflicts. The results of Moriya and Tanno (2009) suggested that individuals high in negative emotionality have a deficit in attentional orienting toward nonemotional stimuli. In addition, Compton (2000) reported that efficacy in attentional disengagement from nonemotional stimuli, which is included in a function of attentional orienting, was negatively correlated with negative emotional responses to negative stimuli. Overall, these studies suggest that impairment in attentional orienting ability toward nonemotional stimuli can amplify negative emotion among individuals high in negative emotionality. During a typical ABM training session, participants repetitively practice shifting their attention away from negative stimuli, which could result in improved orienting functioning. Thus, we tested the possibility that ABM also improves nonemotional attentional orienting, such as attentional disengagement from nonemotional information.
Third, there could be an influence of the type of instructions given to an ABM trainee. Most ABM studies manipulate attentional biases by using a modified dot-probe task in which targets are always presented at the opposite location of preceding negative stimuli, and participants are not informed about this unique targetstimulus contingency. Thus, studies have suggested that the positive effects from ABM training could be established even if participants had no awareness of the training manipulation (Amir, Beard, Taylor, et al., 2009 ). However, a recent study reported an increased efficacy of the effect when the target and negative stimulus contingency was explicitly instructed (Krebs, Hirsch, & Mathews, 2010) . Here, individuals given an explicit instruction showed greater improvement in dot-probe task performance than those given the standard (i.e., no information regarding the contingency) instruction. When participants were given explicit instructions, they would control their attention more effortfully than those given a standard instruction. This is because explicit instructions provide expectations regarding target location. It is likely that this type of top-down attentional control contributed to the larger training effect for the explicitly instructed group relative to the standard instruction group. However, no additional studies have investigated the effect of explicit instructions. Thus, replication and further investigation regarding how explicit instructions improve ABM training are necessary.
Taken together, in the present study we investigated the influences of ABM on emotional and nonemotional attentional functioning. We provided two different ABM instructions, and we had the following specific aims. First, we tested the transfer effect of bias modification training using three cognitive tasks that examine improvement in different areas of attentional functioning: dotprobe task, gap-overlap task, and ANT during a pre-and posttraining phase. We employed a dot-probe task to measure selective attention to negative stimuli, the gap-overlap task to measure attentional disengagement from negative stimuli, and the ANT to measure attention toward nonemotional stimuli. In the current study, these tasks were administered before and after ABM training (the ABM training involved a modified version of a dot-probe task). Thus, if there were no transfer effect, the ABM effect would be observed only within the dot-probe task test phase. In this case, the beneficial effect of ABM would be task-specific or possibly just the by-product of cognitive training (e.g., enhanced concentration or temporal distraction). On the other hand, if there were a transfer effect, attentional disengagement from negative stimuli and/or general attentional control ability of nonemotional stimuli would be enhanced, which would lead to the conclusion that ABM enhances specific attentional functions useful for alleviating emotional problems. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
The second aim was to examine the effect of two different ABM instructions. We tested the training enhancement effect through the use of explicit instructions. As results from Krebs et al. (2010) suggested, explicit instruction should enhance ABM effects, given that top-down attentional control is better trained within an explicitly instructed group. Thus, in the present study, we expected that an explicit instruction would facilitate a training transfer from ABM performance to other, related attentional functioning more efficiently than a standard instruction.
Method Experimental Design
Participants completed a pretest session, training session, and a posttest session. During the pretest session, the dot-probe task, gap-overlap task, and ANT were performed. Following the pretest assessment, participants received training on a modified version of the dot-probe task over 3 days. Participants were divided into two groups; one received explicit instructions detailing the cuestimulus contingency (i.e., the explicit instruction group), and the other did not (i.e., the standard instruction group). During the posttest session, attentional functioning was assessed on the same tasks as those used during the pretest session. Analyses focused on the effects of instruction (explicit and standard) and time (pretest and posttest).
Participants and Procedure
Participants were 42 university students from the University of Tokyo. Of the 42 participants, 40 finished all experimental sessions (two students dropped out). The experiment was explained to the participants before the pretest session began, and each participant completed an informed consent form. Subsequently, the Japanese version of the Center for Epidemiological Studies Depression scale (CES-D; Radloff, 1977; Shima, Shikano, Kitamura, & Asai, 1985) and the Japanese version of the Trait form of the State-Trait Anxiety Inventory (STAI-T; Shimizu & Imae, 1981; Spielberger, Gorsuch, Lushene, 1970 ) also were administered. Participants were allocated to the two groups during the attention modification session (fully counterbalanced). Half of the participants (n ϭ 20, seven women) were assigned to the explicit instruction group in which participants were explicitly instructed to attend to the opposite location of a negative target. The other half (n ϭ 20, eight women) was assigned to the standard instruction group in which participants were not told where to attend. The two groups were not significantly different in terms of depressive symptoms, t(38) ϭ 0.3, ns, or Trait anxiety, t(38) ϭ 0.0, ns. Participants assigned to one instruction group were not provided information about the other group (see Table 1 ). For consideration of statistical power, post hoc power analysis was conducted with G ‫ء‬ Power (Faul, Erdfelder, Lang, & Buchner, 2007) . Power analysis was conducted on the basis of the present sample size for within-between interaction on repeated-measures analysis of variance (ANOVA) with ␣ ϭ .05. As a result, statistical power was above .90 ((1 -␤) Ͼ .90) when the effect size was p 2 ϭ .10. Because our main purpose was to observe interaction between group (explicit instruction and standard instruction) and time (pretest and posttest), it was assumed that there was adequate statistical power with the present sample size if the effect size of two-way interaction was above p 2 ϭ .10. Participants were individually tested and trained in the laboratory. Participants performed all experimental tasks in a dark room, sitting 60 cm from a computer screen. On the first day, participants were given details regarding the experiment and provided their informed consent. Next, the pretest session started. During the pretest session, attentional functioning was tested via a dot-probe task, gap-overlap task, and the ANT. These tasks were performed in a counterbalanced order across participants. Participants then completed three training sessions. The attention modification task was performed during the training sessions. Participants underwent one training session per day for 3 days. After the training sessions, participants performed the three attentional tasks during a posttest session. The order of tasks was the same as during the pretest session. At the end of the posttest session, participants were fully debriefed and paid 3,000 Japanese yen (about $30 USD).
Materials and Tasks
We selected 160 words (80 negative, 80 neutral) from Matsumoto's (2006) valence-and familiarity-controlled word list. Negative stimuli were selected according to the strength of negativity and did not correspond with specific emotional condition like depression or anxiety. These words were split into two word sets, each including 40 negative words and 40 neutral words. The word set (see Appendix) was used for all tasks except the ANT during the pretest and attention modification session, whereas the other Note. F ϭ female; M ϭ male; CES-D ϭ Center for Epidemiological Studies Depression Scale; STAI-T ϭ State-Trait Anxiety Inventory-Trait. a n ϭ 20. This document is copyrighted by the American Psychological Association or one of its allied publishers.
set was used for all tasks except for the ANT in the posttest session. Dot-probe task. The dot-probe task (MacLeod et al., 1986 ) was performed during the pretest and posttest sessions. At the beginning of each trial, a fixation cross (0.7°in width, 0.7°in height) was presented at the center of the screen for 500 ms. Afterward, two words (24 point, Courier New font) appeared 3.0°t o the right and left of the fixation cross for 1,500 ms. This relatively longer presentation time was set to enable participants to process the meaning and emotional valence enough because attentional bias to negative verbal stimuli has been found when stimuli were deeply processed enough (Wisco, 2009 ). The words disappeared and were replaced by one white square target (24 point, Courier New font). Participants were asked to indicate the location of the target (left or right) by pressing a key within 1,000 ms, otherwise the trial counted as a mistake. When participants responded, or 1,000 ms elapsed without any response, the trial was finished, and the next trial began.
During the dot-probe task, there were three types of trials: neutral, congruent negative, and incongruent negative trials. During the neutral trials, both words had a neutral valence. During the negative congruent trials and negative incongruent trials, there was one negative word and one neutral word in the word pair. Targets appeared at the same location of the negative words for the negative congruent trials while the target appeared at the opposite location of negative words for the negative incongruent trials. One test session consisted of 80 neutral, 40 negative congruent, and 40 negative incongruent trials. These trials were presented in random order and separated into two blocks of 80 trials. In both explicit and implicit instruction group, the same instruction was given in this task, for pre-and posttest session. Participants were told that fixation cross is presented at the beginning of a trial, then the words would appear at the left and right side of the cross, and finally target would appear on either the left or right side of fixation after the words disappear. Participants were not given any information about relationship between emotional valence of words and the place where targets appear in this task.
We calculated a bias index for each participant as an index of negative attentional bias observed in dot-probe task. This index was computed as follows (where RT ϭ reaction time): ((average RTs on incongruent negative trials) -(average RTs on congruent negative trials))/(average RTs on all trials).
1 A higher bias index means that the participant attended more to the location of negative words.
Gap-overlap task. The gap-overlap task (Fischer & Weber, 1993; Moriya & Tanno, 2011) was administered to participants during the pretest and posttest sessions. At the start of each trial, a fixation cross (0.7°in width, 0.7°in height) was presented at the center of the screen for 500 ms. Next, a word (24 point, Courier New font) was presented at the center of the screen for 1,500 ms. Then, an "X" or "N" appeared as a target at 3.5°right or left of the word during overlap trials, or a blank screen was presented for 120 to 200 ms (randomized) before a target appeared during gap trials. Participants had to answer whether they saw an "X" or "N" via a key press within 1,000 ms, otherwise the trial counted as a mistake. The trial completed once the participant made a response or 1,000 ms had elapsed.
One session consisted of 80 gap trials and 80 overlap trials. In half of each trial type, negative words were presented, while neutral words were presented in the other half. These trials were presented in random order and separated into two blocks.
We calculated a gap effect as an index of attentional disengagement (Kikuchi, Senju, Akechi, Tojo, Osanai, & Hasegawa, 2011) . The gap effect was calculated as follows: ((average RTs on overlap trials) -(average RTs on gap trials))/(average RTs on all trials); (see footnote 1).
Attention network test. The ANT was presented to participants during the pretest and posttest sessions. First, a fixation cross (0.7°in width, 0.7°in height) was presented at the center of the screen for 500 to 5,000 ms (randomized). Next, a cue presentation period was presented for 100 ms. Three cue conditions were shown: center cue, spatial cue, and no cue. In the center cue condition, a cue asterisk (0.7°in width, 0.7°in height) was presented at the center of the screen, replacing the fixation cross. In the spatial cue condition, a cue asterisk was presented at 2.4°a bove or below the fixation cross, indicating the target location of the trial. In the no cue condition, nothing was presented except for the center fixation cross. After the cue presentation period, the cue disappeared and only the center fixation cross was presented for 250 to 550 ms. Next, a target was presented 2.4°above or below the fixation cross. A target arrow was flanked by congruent or incongruent arrows. The target and flanker arrows were presented in a row, and spaces between the arrows subtended 0.1°. The target and flanker arrows pointed in a rightward or leftward direction (a single arrow was subtended 1.0°). Participants had to indicate the direction of the target arrow by pressing a key as soon as possible. The target and flanker arrows remained on the screen until the participant responded or until 1,500 ms elapsed.
In one session, participants completed 144 test trials. There were six trial types (three cue conditions and two target conditions), and all trial types were presented in a counterbalanced order.
According to Fan et al. (2002) and Fan, Fossella, Sommer, Wu, and Posner (2003) , three attention network indexes were measured by the ANT: alerting, orienting, and executive attention (see Table  2 ), calculated as follows:
Alerting ϭ ((average RTs on no cue trials) -(average RTs on center cue trials))/(average RTs on all trials).
Orienting ϭ ((average RTs on center cue trials) -(average RTs on spatial cue trials))/(average RTs on all trials).
Executive attention ϭ ((average RTs on incongruent trials) -(average RTs on congruent trials))/ (average RTs on all trials).
Higher alerting scores indicated an activated alerting network, and increased orienting scores indicated a higher attentional orienting ability. Higher executive attention scores indicated poorer conflict resolution; thus, a lower executive attention index indicated better executive attention performance. 1 In the calculation of bias index and gap effect, not only RTs on congruent negative trials were subtracted from RTs on incongruent negative trials (or RTs on gap trials were subtracted from RTs on overlap trials), but also these scores were divided with overall average RTs. Although dividing attention score with overall average RT is not typical in attentional bias studies, we conducted it to calculate all attention scores in the same manner as calculation of ANT scores (Fan et al., 2003) . We also conducted the same set of analysis with indexes that were not divided by the overall average RT; these results were similar to those reported in the main results. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Attention modification task. The attention modification task was performed over a 3-day training session. This task was the same as the dot-probe task in the present study, except that there were no congruent negative trials. Out of 160 trials, 80 trials were neutral trials, and the other 80 trials were negative incongruent trials used to train participants to ignore the location of negative stimuli. Due to this, over 3 days of training session, all participants completed 240 incongruent negative trials and 240 neutral trials in total.
As noted earlier, participants were assigned to one of two instruction conditions: explicit or implicit instruction. Both groups completed the same attention modification task during the training session; however, the explicit instruction group was instructed to attend to the opposite location when a negative word was presented. The implicit instruction group was not informed as to the relationship between negative word location and target location.
Results

Dot-Probe Task
Prior to the analysis, participants' errors were removed, and trials with RTs above or below 2 standard deviations of the average RTs on all trials were removed as outliers. No participant made mistakes on more than 10% of all trials. The average bias index for each condition is shown in Figure 1 . A two-way ANOVA was conducted on bias index, with instruction (explicit, implicit) as a between-subjects factor and time (pretest, posttest) as a withinsubjects factor.
2 There was a significant main effect of time, F(1, 38) ϭ 4.16, p Ͻ .05, p 2 ϭ .10, and a marginally significant main effect of instruction, F(1, 38) ϭ 3.55, p Ͻ .10, p 2 ϭ .09 that was further qualified by a significant instruction and time interaction, F(1, 38) ϭ 8.47, p Ͻ .01, p 2 ϭ .18. This interaction was further analyzed by t tests with Bonferroni correction. Further analysis revealed that bias index was significantly lower in posttest session compared with pretest session for the explicit instruction group, t(19) ϭ 3.53, p Ͻ .01, d ϭ 1.07, and explicit instruction group showed significantly lower bias index compared with implicit instruction group during the posttest, t(38) ϭ 3.08, p Ͻ .05, d ϭ 0.97. However, there was no significant difference between pretest and posttest bias index in implicit group, t(19) ϭ 0.14, ns, d ϭ 0.15, and also bias scores were not significantly different between two instruction groups in pretest, t(38) ϭ 0.25, ns, d ϭ 0.07. These results indicate significantly lower bias index in explicitly instructed group in posttest session. No other significant effects were observed for the dot-probe task.
Gap-Overlap Task
Before the analysis, errors and outliers were removed from the data. Trials with RTs above or below 2 standard deviations of the average RTs on all trials were removed as outliers. Two participants showed below 90% accuracy in the trials. Thus, the data from these participants were excluded from the analysis because it can be assumed that typically developed participants show above 90% accuracy in easy probe detection task (Eldar & Bar-Haim, 2010) .
The average gap effect for each condition is shown in Figure 2 . A 2 ϫ 2 ANOVA was conducted on bias index, with instruction (explicit, implicit) as a between-subjects factor and time (pretest, posttest) as a within-subjects factor. There was a significant main effect of time, F(1, 36) ϭ 6.42, p Ͻ .05, p 2 ϭ .15. However, there was no significant main effect of instruction, F(1, 36) ϭ 0.10, ns, p 2 ϭ .00. These effects were further qualified by a significant instruction and time interaction, F(1, 36) ϭ 4.35, p Ͻ .05, p 2 ϭ .11. As a result of further analysis with Bonferroni corrected t tests, a significant difference of gap effect between pretest and posttest in the explicit instruction group, t(18) ϭ 3.71, p Ͻ .05, d ϭ 0.80, indicating that gap effect decreased after training only in explicit instruction group. There were no significant differences between instruction groups in pretest, t(36) ϭ 1.54, ns, d ϭ 0.51, and posttest, t(36) ϭ 0.86, ns, d ϭ 0.26, and also the difference between pretest and posttest in implicit group was not significant, t(18) ϭ 0.11, ns, d ϭ 0.10. 2 We examined whether the outlier score skewed the results. Although some samples (one sample in dot-probe task and two samples in gapoverlap task) scored slightly above ϩ 2 standard deviations from average, similar results to analyses with outliers were gained from the analyses without outliers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
ANT
Before conducting the analysis, errors and outliers were removed in the same way as for the gap-overlap task. Moreover, there were two participants who made mistakes on more than 10% of all trials; thus, data from these participants were not included in the analysis. For the alerting, orienting, and executive attention indexes, separate 2 ϫ 2 ANOVAs were conducted with instruction (explicit vs. implicit) as a between-subjects factor and time (pretest vs. posttest) as a within-subjects factor. Marginally significant main effects of time were observed for the alerting , F(1, 36) 
Associations Among Task Performances, Depression, and Anxiety Measures
For further investigation of relationship between each task performance, depression and anxiety measure, correlation analysis was conducted (see Table 3 ). Subtracting pretest score from posttest score, change amount of task performances, CES-D and STAI-T scores were calculated and input into the analysis. No significant correlations were found among task performances, CES-D, and STAI-T scores (ns). Moreover, the correlation between change amount of bias index and gap effect was not significant, r ϭ Ϫ.08, ns. It was possible that these null correlations could be attributed to the variability in the baseline scores of attention tasks because change amount of bias index was negatively correlated with bias index in pretest session, r ϭ Ϫ.50, p Ͻ .01. Likewise, the change amount of gap effect also was negatively correlated with gap effect of pretest session, r ϭ Ϫ.51, p Ͻ .01.
To test this possibility, we further calculated residualized change scores of task performances using simple linear regression models wherein posttest scores of attentional tasks were predicted by the pretest scores. The residualized change scores are considered to be independent of baseline status, and actually they were not correlated with their own baseline scores (r ϭ .00, ns; Cohen, Cohen, West, & Aiken, 2003) . The results showed similar correlation patterns to the simple difference change scores, suggesting no significant correlation between change score of bias index and gap effect, r ϭ .13, ns, even when the effects of baseline scores were controlled.
In addition, we conducted moderation analysis in which the change scores of attentional biases (and gap effects) were predicted by interactions between the pretest scores and instruction conditions. However, the results showed no significant interaction effects on bias index change, t(36) ϭ Ϫ1.03, ns, and gap effect change, t(34) ϭ 1.10, ns, implying that the baseline scores of attentional bias (and gap effects) do not influence the explicit/ implicit instruction effects of the ABM. These findings suggest (a) both dot-probe and gap-overlap performances were significantly changed after ABM training, but (b) the extent of changes in these two parameters was not correlated. Because we can eliminate the possibility of contamination of the variable baseline bias scores, it would be the case that dot-probe and gap-overlap performances were changed independently through different pathways.
Discussion
The present study examined whether a dot-probe-based ABM procedure could modify attentional bias, with a particular focus on attentional disengagement from negative stimuli (measured by the gap-overlap task) and orienting ability toward neutral information (measured by the ANT). Furthermore, we tested the differential outcomes between two types of training instructions: informing the stimulus contingency (explicit instruction) or not (standard instruction) before ABM training.
First, our results showed that attentional disengagement from negative stimuli in the gap-overlap task was improved by the ABM procedure for the explicit instruction group. This improved performance suggests that the training effect transferred to tasks other than the dot-probe task. This result supports the notion that ABM training facilitates attentional disengagement from negative information, apart from merely improving superficial task performance. The present results also may imply that previous studies applying dot-probe training have possibly succeeded in improving the attentional disengagement of participants. Impairment in attentional disengagement is often found among individuals high in negative mood when negative stimuli are presented (Koster, Crombez, Verschuere, & De Houwer, 2004; Koster et al., 2005; Moriya & Tanno, 2011) and may relate to the ruminative thinking in depression (Koster et al., 2011) .
Our results also indicated that the impact of ABM is variable among participants, and this variability possibly results from participants' uneven baseline attentional bias. Correlation analysis indicated that some participants showed low attentional bias prior to the training; thus, their attentional bias was not largely improved. However, participants with relatively strong baseline bias showed larger changes in attentional bias after the training sessions. In other words, the impact of bias modification possibly differed in proportion to the strength of baseline attentional bias.
Contrary to our hypothesis, a significant correlation between residualized bias index change scores and residualized gap-effect change scores was not found herein; both the bias index and the gap-effect were modified by ABM during the explicit instruction group. This finding possibly resulted from the different attentional This document is copyrighted by the American Psychological Association or one of its allied publishers.
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functions that were measured in the dot-probe and gap-overlap tasks. As noted earlier, the dot-probe task is not a pure measure of attentional disengagement; however, the gap-overlap task is a measure of disengagement (Fox et al., 2001; Koster et al., 2005) . Thus, performance on the dot-probe task possibly represented a training effect not only for attentional disengagement but also for attentional engagement or shifting; this was not measured during the gap-overlap task. Therefore, it can be assumed that ABM affects specific attentional bias in attentional disengagement (measured by the gap-overlap task) and wider attentional dysfunctions including attentional engagement and shifting (measured by the dot-probe task). Given that ABM is effective only on biased attentional processes, one who has unbalanced bias among the different attentional functions (e.g., biased attentional disengagement but unbiased attentional engagement and shifting) may show ambivalent training reactivity between the two tasks; for example, he or she may show larger improvement in attentional disengagement, but smaller change in attentional engagement and shifting. Indeed, this may be the reason for the independent change of bias index and gap-effect in the results presented herein. Future research needs to examine the influences of ABM on each attention process by using multiple spatial attention tasks to explicitly discriminate among attentional disengagement, engagement, and shifting. We found that the ABM effect was observed in only the explicit instruction group but not the standard instruction group in the present study. These results are partly congruent with Krebs et al. (2010) , in which explicit instructions produced a greater reduction of attentional bias than a standard instruction. Participants in the explicit instruction group likely controlled their attention in a top-down fashion to better attend away from negative stimuli. Top-down control of attention is thought to require more effort than bottom-up control, and this may have bolstered the effect of attentional training for the explicit instruction group. On the other hand, participants in the standard instruction group could not have been expected to effortfully control their attention. It is important that our results revealed that top-down attentional control may have promoted attentional training. Moreover, attentional disengagement through top-down control in an ABM procedure has not been frequently addressed in the literature. In fact, top-down attention established by an endogenous cue can decrease or extinguish the effect of exogenous attentional capture by inhibiting distraction from salient stimuli. This produces attentional orienting toward an endogenously cued location, which is referred to as contingent capture (Folk, Remington, & Johnston, 1992; Reeck, LaBar, & Egner, 2012) . In the present study, explicit instructions may have helped participants train their attention effortfully, and this effortful training helped efficient disengagement from negative words and toward opposite location targets. Thus, we observed a practical use for ABM in the current study. Individuals were able to control their attention in a top-down fashion over a short training period with minimal labor. It should be additionally noted that if the present result was caused by top-down attentional control in the explicit instruction group, longer stimuli presentation or longer stimuli onset asynchrony might be necessary because short stimuli onset asynchrony can disable attentional control. In future research, how varied presentation times affect attentional control should be investigated.
For both the explicit instruction and standard instruction groups, only marginal changes were observed in the three attentional components measured by the ANT. It is interesting that these changes did not correspond to the ABM training. Significant effects of the ABM were found only within the explicit instruction group for the dot-probe and gap-overlap tasks. These results suggest that the ABM procedure can modify valence-specific attention but does not improve nonemotional attentional functioning. Koster et al. (2011) reviewed studies assessing attentional deficits in individuals with depression and argued for the importance of valence-specific attentional deficits in depression. Therefore, improvements in valence-specific attentional control may be more important than the enhancement of attentional functioning in dealing with nonemotional stimuli for the prevention of prolonged negative mood.
Additional limitations of the present study should be noted. First, we could not investigate the effect of our ABM procedure on a clinical sample. It is possible that different reactions to the present ABM procedure would be found in such a sample. Individuals with emotional disorders are typically more immersed in negative affective states, and their negative attentional biases would likely be stronger than those from a nonclinical sample. Thus, as Hakamata et al. (2010) showed, stronger attentional biases within a clinical sample may lead to larger ABM effects. However, clinical samples are thought to have difficulty with top-down attentional control (see Bishop, Duncan, Brett, & Lawrence, 2004) . The effect of explicit instructions may be lower among clinical samples because explicitly instructed ABM is assumed to require effortful, top-down attentional control. Future studies should include clinical samples to address these possibilities.
Related to this limitation, no significant emotional change was observed along with attentional changes in the present study. Thus, although previous meta-analytic reviews show the possible therapeutic effect of ABM (Bar-Haim, 2010; Hakamata et al., 2010) , the present study is inconclusive with regard to whether our ABM procedure actually decreased negative emotion. One possible explanation of the absence of emotional change is that the participants did not have especially high prior levels of anxiety or depression. This can make it difficult to detect emotional change because the baseline negative emotion is lower. Moreover, in the present ABM task, stimuli were not chosen to modify attention to specific negative conditions, such as depression or anxiety. To modify specific emotional conditions, stimuli also should be selected according to the emotional condition being targeted. Thus, it is possible that our method was useful to modify negative attentional bias but modification according to the targeted emotion must be made to achieve a therapeutic effect. The effect of such modification should be investigated in future research.
The results of the present study did not show a significant ABM effect in the standard instruction group, while some previous studies have reported significant effects with standard instructions (e.g., . However, in these previous studies, participants completed several more trials in one training day (Krebs et al., 2010; MacLeod et al., 2002) or experienced a longer training period . In other words, the intensity of the attentional training may have been comparably lower in the present study, and this may have led to the absence of a training effect in the standard instruction group. Thus, our results should This document is copyrighted by the American Psychological Association or one of its allied publishers.
not be interpreted as negative evidence of ABM with standard instruction. Future work should investigate how the results might change if both groups were trained with larger amounts of trials or training sessions of longer duration. Moreover, our ABM procedure was designed to modify attentional biases only in attentional disengagement. Because previous studies have reported not only attentional disengagement but also impaired inhibitory function in depression and anxiety, future investigations should examine how to promote inhibition of negative information for therapeutic purposes.
There is also the possibility that strategic differences among the attentional tasks affected the results. We can speculate that participants possibly responded to the two tasks differently because the dot-probe task was used in both the training session and the test session. However, the gap-overlap task was only used in the test session. For example, some participants may be strongly conscious of the different task rules between the training session and test session, especially in explicit instruction group. Thus, they may have intentionally inhibited attentional disengagement from negative stimuli during the test session (because there was no need to disengage from negative stimuli in test session). It also may be that this type of strategic difference does not easily occur in the gap-overlap task. However, we cannot draw conclusions about the issue because there is insufficient literature on ABM that has tested the results of attentional training with multiple attentional tasks. Therefore, we recommend that future studies on ABM examine the training effect of different tasks to compare the effect of different attentional functions.
Finally, the present experimental design did not have a nontrained control group, in that the standard instruction group also was actively trained according to the rationale of previous ABM studies. Although the explicit instruction group showed a decreased negative attentional bias after the training, the power of the bias reduction effect cannot be compared with the baseline control group in the present study. To confirm that our ABM procedure has considerable bias reduction power, comparison with a nontraining group would be required in any future replications of this work.
Despite the above mentioned limitations, the present study revealed a transfer effect of ABM and the beneficial effects of explicit instructions on ABM training. We observed that ABM had a significant effect on the modification of negative attentional biases but only a marginally significant effect on attention toward nonemotional stimuli. Thus, ABM may especially modify valencespecific attentional control toward negative information. The present results also highlight the utility of explicit instructions during ABM. Although there are still very few examples applying explicit instructions during ABM, explicit instructions likely strengthen the ABM effect. Overall, the present results revealed the mechanisms underlying the ABM effect, providing an effective method for efficiently modifying attentional biases to negative stimuli.
